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INTRODUCTION 

(i) Food: Ecosystems provide the conditions for growing food. Food comes 

systems or forests also provide food for human consumption. 

(ii) Raw materials: Ecosystems provide a great diversity of materials for 

construction and fuel including wood, biofuels and plant oils that are directly 

derived from wild and cultivated plant species.

(iii) Fresh water: Ecosystems play a vital role in the global hydrological cycle, 

(iv) Medicinal resources: Ecosystems and biodiversity provide many plants 

used as traditional medicines as well as providing the raw materials for the 

pharmaceutical industry. All ecosystems are a potential source of medicinal 

resources.

Audrey Fanchone, Jean-Louis Diman, Gisèle Alexandre, 

Serge Valet and Harry Ozier-Lafontaine
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de novo

REVOLUTION
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the recognition of the responsibility of agriculture in the deterioration of the 
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Figure 9.1: A comparison of natural ecosystems, conventional cropping 

systems and agroecosystems inspired from natural ecosystems, with 

emphasis on crop protection. 

Source: Doré et al. (2011)
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ECOSYSTEM SERVICES PROVIDED BY CARIBBEAN SYSTEMS
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Figure 9.2: The multi-scale framework of the Millennium Ecosystem 

Assessment 

Source: MEA (2005)
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Ecosystem Assessment 

To                   From

Agricultural
ecosystems

Supporting sevices:
-Soil structure and fertility
-Nutrient cycling
-Water provision
-Genetic biodiversity

Feedback effect of dis-services from agriculture to agricultural input
(e.g., removal of natural enemy habitat can encourage pest outbreaks)

Ecosystems dis-services:
-Pest damage
-Competition for water from
  other ecosystems
-Competition for pollination

Regulating sevices:
-Soil retention
-Pollination
-Dung burial
-Natural control of plant pests
-Food sources & habitat
  for beneficial insects
-Water purification
-Atmospheric regulation

Provisioning sevices:
-Food, fiber and fuel 
  production

Non-marketed sevices:
-Water supply
-Soil conservation
-Climate change mitigation
-Aesthetic landscapes
-Wildlife habitat

Ecosystem dis-sevices:
-Habitat loss
-Nutrient runoff
-Pesticide poisoning of
  non-target species

Source: Zhang et al. (2007)
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Mixed crop systems
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to regulate plant pests:

The disruption hypothesis (push): one of the associated species disrupts the ability 

 

The hypothesis of the trap plant (pull): one of the associated species attracts 

Livestock farming systems
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Examples of integrated systems in the Caribbean
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Faidherbia albida

The Tosoly farm of Colombia
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Fruit tree-crop-chicken farm of Martinique 
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The neo-tropical animal wildlife programme in Trinidad and Tobago 

The agroecological transition process in a family farm, San Juan, 
Cuba 
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 Selection of cover crops for ES
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Soil organic matter conservation

©

©

1. For further details on SIMSERV see: http://toolsforagroecology.antilles.inra.fr/simserv.

2. Further details on this tool can be found at: http://toolsforagroecology.antilles.inra.fr/morgwanik/index.

php/morgwanik/.
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Animal feeding strategies

Dasyprocta 

leporina

Tayassu tajacu
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Table 9.1: Foliage and non-conventional feeds offered to goats and pigs as 

examples of the high biodiversity of Latin America

Feed

Sweet potato (Ipomoea batatas) 

foliage x

tuber

Cassava (Manihot esculenta)

foliage x

tuber** x 

Water spinach (Ipomoea aquatica) 

foliage

Mulberry (Morus alba) 

foliage x

Cocoyam (Xanthosoma saggitifolium)

foliage

Gliricidia (Gliricidia sepium) 

foliage x

Erythrina (Erythrina glauca)

foliage x

Banana (Musa paradisiaca)

foliage x

stem x

fruit*** x x 

Sugar cane ( )

foliage x

stick x

juice

bagasse x

Source: Iglesias et al. (2006)1; Rodriguez (2010)2; Alexandre et al. (2012)3 and Archimède et al. (2014)4
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Table 9.2: Resources consumed by wild mammals in Trinidad and Tobago 

Feed Peccary

Sweet potato (Ipomoea batatas) 

foliage x

tuber

Cassava (Manihot esculenta)

foliage x

tuber** x 

Pumpkin 

fruit x

Water grass (Commelina elegans) 

foliage x

Trichantera gigantea

foliage

Leucaena leucocephala

foliage x

Banana (Musa paradisiaca)

fruit** x 

Sugar cane ( )

foliage x

** Agouti – ripe fruit; Peccary – green 

Source: Garcia et al., (2006)1 2; Garcia et al. (2012)3 4 

THE CHALLENGE OF REDESIGNING FARMING SYSTEMS
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The pathways to innovative design
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Step-by-step design of citrus systems
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Figure 9.6: DISC method application on the Guadeloupian citrus production

 1) public stakeholders convey global orientations for local agricultural development through an agronomical 

new techniques to their cropping systems. the set of ten indicators characterizes a degree of sustainability 

of the cropping system; once innovative cropping systems are running, their number on the local area leads 

to the validations of global goals; at local area scale, three indicators will assess the realization of the goals; 

5) through multi stakeholder consultation and, if need be, through a new agronomical diagnosis, new goals 

are set for the pursuance of the innovative process 

Source: Le Bellec et al. (2012)
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De novo design of banana cropping systems 

ex ante

‘ ’
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Figure 9.7: The general structure of BANAD, a bio-economic farm model for 

the assessment of the impact of innovation adoption 

Source: Blazy et al. (2010)
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interrupt the cycle of Radopholus similis

Canavalia ensiformis ( )

Mycosphaerella musicola and 

R. similis

 Figure 9.8: Diagrammatic representation of a ICLS based on the 

integration of banana crops, and small or large ruminants production 

 

Source: Archimede et al., (2012)
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Crotalaria 

juncea C. ensiformis

R. similis.

CONCLUSION
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